GGAGGGCA6CAAGGACGGCACCAAGGGAGCTACCCCATGGACAGGGCCCCACAGAGACACCA.CCGGACAT 
CTCGGGAGCTGCTGGCTGCAAAGAAGACCCACACCTCAC&AATTGAAGTGATCCCTTGCAAGATCTGTGG 
GGACAAGTCATCTGGGATCCACTACGGGGTTATCACCTGTGAGGGGTGCAAGGGCTTCTTCCGCCGCAGC 
CAGCAGTGTAATGTGGCCTACTCCTGCACGCGTCAGCAGAACTGCCCCATTGACCGAACCAGCCGCAACC 
GATGCCAGCATTGCCGCCTGCAGAAGTGCCTGGCTCTGGGCATGTCCCGAGATGCTGTCAAGTTTGGCCG 
AATGTCCAAGAAGCAGAGGGACAGTCTACATGCAGAAGTGCAGAAAC^CTGCAACAGCAGCAGCAACAG 
GAACAAGTGGCCAAGACTCCTCCAGCTGGGAGCCGCGGAGCAGACACACTTACATACACTTTAGGGCTCT 
CAGATGGGCAGCTACCACTGGGCGCCTCACCTGACCTACCCGAGGCCTCTGCTTGTCCCCCTGGCCTCCT 
GAGAGCCTCAGGCTCTGGCCCACCATATTCCAATACCTTGGCCAAAACAGAGGTCCAGGGGGCCTCCTGC 
CACCTTGAGTATAGTCCAGAACGAGGC^LAGCTGAAG 

TTACTCTTGGAAGATGTGGACTOCGTTTTGAGGAAACCAGGCATCCTGAACTTGGGGAACCAGAACAGGG 

TCCAGACAGCCACTGCATTCCCAGTTTCTGCAGTGCCCCAGAGGTACCATATGCCTCTCTGACAGACATA 

GAGTACCTGGTACAGAATGTCTGCAAGTCCTTCCGAGAGACATGCCAGCTGCGACTGGAGGACCTTCTAC 

GGCAGCGCACCAACCTCTTTTCACGGGAGGAGGTGACCAGCTACCAGAGGAAGTCAATGTGGGAGATGTG 

GGAGCGCTGTGCGCACCACCTCACTGAGGCCATTCAGTATGTGGTGGAGTTTGCCAAGCGGCTTTCAGGC 

TTCATGGAGCTCTGCG^GAATGACCAGATCATACTACTGACAGCAGGAGCAATGGAAGTCGTCCTAGTCA 

GAATGTGCAGGGCCTAG^TGCCAACAACCACACAGTCTTT 

GTTTCGAGCCTOGGGCTGCAGCGAGCTCATCAGCTCC^ 

TGTTTTTCTGAGGATGAGATTGCCCTCTACACGGCCCTGGTTCTCATQL^TGCCAACCGTCCTGGGCTCC 
AAGAGAAGAGGAGAGTGGAACATCTGCAATACAATOTGGAACTGGCTTTC 

TCATCGACAAGGCCTCCTAGCCAAGCTGCCACCCAAAGGAAAACTCCGGAGCCTGTGCAGCCAACATGTG 
GAAAAGCTGCAGATCTTCCAGCACCTCCACCCCATCGTGGTCC^GCCGCCTTCCCNCCACTCTATAAGG 
AACTCTTCAGCACTGATGTTGAATCCCCTGAGGGGCTGTCAAAGTGArrCTGGAGGAAGGACAACTTTCTA 
TTTCCTTCAGCCCTCTGACCCGTCTCCCTGGACTCCCTTCACCCAGCCTTTCCCTTTCTGCACTCTATGA 
AGGGTGGTATCCCTAGGAGTAAGCAAATCCTAAGACTGATTTTCTGCCCCTAGGCTTGCCO?TGTAGGACA 
ACAGGAGCAAGTGATGGAGAAAAGGCTTGTTATGTTTGATTTC 

GCTGTGGGGTAGATGGGATAGAGATAGGATGACCAAGTCAAATAAAAAACAGACTGACAATCAGCAGGGA 
TAAATCCAGGTACCTGGGATAAGGAGAACTCAAATCTAGGCTTGAAAGCTAATAACAGTCCTTTCAATAC 
CTCATTGTATTTCCCCATGGGTCCTCCTGGGGGGACATGGATCTAGCTCAGAGACTGGTGGCAAGCCCCC 
AGAAGGACCTGTATATAATAAGAATATAGATTCCTG (SEQ ID NOtl) 



MDRAPQRHHRTSREIXAAKKTOT^ 

CTRQQNCPIDRTSRNRCQHCRLQKCLALGMSRDAX^ 

QVAKTTPAGSRGADTLTYTL^^ 

ASCHUSYSPERGKAEGRDSIYSTDGQLTLGRCGIJ^ 

ASLTDIEYLVQNVCKST^TCQLIII^^ 

Y V VEF AKRLS GFMELCQND QIILLT AG AME V VL VRMCRA YN ANNHT VFFEGK YG 
SELISSIFDFSHFLSALCFSEDEIALYTALVLINANRPGLQEKRRVEHLQ 

LLAKIJPKGKIJR.SLCSQHVEKLQIFQHLHPIWQAAFPPLYKE (SEQ ID NO:2) 



FIG.l 




underlined = deleted in targeting construct 

green = sequence flanking Neo insert in targeting construct 



GGAGGGCAGCAAGGACGGCACCAAGGGAGCTACCCCATGGACAGGGCCCCACAGAGACAC 

CACCGGACATCTCGGGAGCTGCTGGCTGCAAAGAAGACCCACACCTCACAAATTGAAGTG 

ATCCCTTGCAAGATCTGTGGGGACAAGTCATCTGGGATCCACTACGGGGTTATCACCTGT 

GAGGGGTGCAAG [ GGCTTCTTCCGCCGCAGCCAGCAGTGTAATGTGGCCTACTCCTGCACG 

CGTCAGCAGAA] CTGCCCCATTGACCGAACCAGCCGCAACCGATGCCAGCATTGCCGCPTn 

CAGAAGTGCCTGGCTCTGGGCATGTCCCGAGATGCTGTCAAGTTTGGCCGAATGTCCAAG 

AAGCAGAGGGACAGTCTACATGCAGAAGTGCAGAAACAACTGCAACAGCAGCAGCAACAG 

GAACAAGTGGCCAAGACTCCTCCAGCTGGGAGCCGCGGAGCAGACACACTTA [ CATACACT 

TTAGGGCTCTCAGATGGGCAGCTACCACTGGGCGCCTCACCTGACCTACCCGAGGCCTCT 

GCTTGTCCCCCTGGCCTCCTGAGAGCCTCAGGCTCTGGCCCACCATATTCCAATACCTTG 

GCCAAAACAGAGGTCCAGGGGGCCTCCTGCCACCTTGAGTATAGTCCAGAACGAGGCAAA 

GCTGAAGGCAGAGACAGCATCTATAGCACTGACGGCCAACTTACTCTTGGAAGATGTGGA 

CTTCGTTTTGAGGAAACCAGGCATCCTGAACTTGGGGAACCAGAACAGGGTCCAGACAGC 

CACTGCATTCCCAGTTTCTGCAGTGCCCCAGAGGTACCATATGCCTCTCTGACAGACATA 

G ] AGTACCTGGTACAGAATGTCTGCAAGTCCTTCCGAGAGACATGCCAGCTGCGACTGGAG 

GACCTTCTACGGCAGCGCACCAACCTCTTTTCACGGGAGGAGGTGACCAGCTACCAGAGG 

AAGTCAATGTGGGAGATGTGGGAGCGCTGTGCCCACCACCTCACTGAGGCCATTCAGTAT 

GTGGTGGAGTTTGCCAAGCGGCTTTCAGGCTTCATGGAGCTCTGCCAGAATGACCAGATC 

ATACTACTGACAGCAGGAGCAATGGAAGTCGTCCTAGTCAGAATGTGCAGGGCCTACAAT 

GCCAACAACCACACAGTCTTTTTTGAAGGCAAATACGGTGGTGTGGAGCTGTTTCGAGCC 

TTGGGCTGCAGCGAGCTCATCAGCTCCATATTTGACTTTTCCCACTTCCTCAGCGCCCTG 

TGTTTTTCTGAGGATGAGATTGCCCTCTACACGGCCCTGGTTCTCATCAATGCCAACCGT 

CCTGGGCTCCAAGAGAAGAGGAGAGTGGAACATCTGCAATACAATTTGGAACTGGCTTTC 

CATCATCATCTCTGCAAGACTCATCGACAAGGCCTCCTAGCCAAGCTGCCACCCAAAGGA 

AAACTCCGGAGCCTGTGCAGCCAACATGTGGAAAAGCTGCAGATCTTCCAGCACCTCCAC 

CCCATCGTGGTCCAAGCCGCCTTCCCNCCACTCTATAAGGAACTCTTCAGCACTGATGTT 

GAATCCCCTGAGGGGCTGTCAAAGTGATCTGGAGGAAGGACAACTTTCTATTTCCTTCAG 

CCCTCTGACCCGTCTCCCTGGACTCCCTTCACCCAGCCTTTCCCTTTCTGCACTCTATGA 

AGGGTGGTATCCCTAGGAGTAAGCAAATCCTAAGACTGATTTTCTGCCCCTAGGCTTGCC 

TTGTAGGACAACAGCAGCAAGTGATGGAGAAAAGGCTTGTTATGTTTGATTTCCCATAAG 

TTCCACCCTGGCTTCTGGAAGCTGTGGGGTAGATGGGATAGAGATAGGATGACCAAGTCA 

AATAAAAAAC AGAC TGAC AATC AGC AGGGATAAATC C AGGT AC C TGGGATAAGGAGAAC T 

CAAATCTAGGCTTGAAAGCTAATAACAGTCCTTTCAATACCTCATTGTATTTCCCCATGG 

GTCCTCCTGGGGGGACATGGATCTAGCTCAGAGACTGGTGGCAAGCCCCCAGAAGGACCT 

GTATATAATAAGAATATAGATTCCTG (SEQ ID N0:1) 



FIG. 2A 



Gene Sequence 
Structure * 



252 bp 



Sequence Deleted 



472 bp 



Size of full-length 
cDNA: 2066 bp 



Targeting Vector* (genomic sequence) 
Construct Number: 651 



Arm Length: 
5 1 : 1.6 kb 
3 1 : 2.5 kb 



-riz — Targeting Vector 

— - - Endogenous iLocus 

*IBot drawn to scale 




LacZ-Neo 




5 1 >CAGGGTCCATCACAATTATAC 

AGTGGAGGTTCGGGGACTTTGGTG 

GATGTAGAAATTCTTGAGACCAGT 

GCACATGAATTGGAGGTCCCTGGG 

ACCACCTCAAACTCCGAGAGGGTG 

GGATAAGCAGTTTCTGTTTCCCAG 

GGC TTC TTC C GC C GC AGC C AGC AG 

TGTAATGTGGCCTACTCCTGCACG 

CGTCAGC AGAA< 3 1 ( SEQ ID 

NO:3) 



5 1 >CATACACTTTAGGGCTCTCAG 
ATGGGCAGCTACCACTGGGCGCCT 
C AC C TGAC C TAC C CG AGGC C TC TG 
CTTGTCCCCCTGGCCTCCTGAGAG 
CCTCAGGCTCTGGCCCACCATATT \ 
C C AATACC TTGGC C AAAAC AGAGG 
TCCAGGGGGCCTCCTGCCACCTTG 
AGTATAGTCCAGAACGAGGCAAAG ! 
CTGAAGGCAGA<3 1 (SEQ ID 
NO:4) 



FIG. 2B 



necropsy - spleen weight/body weight 

0.8-1 - , 




Wildtype Heterozygote Homozygote 



© Deltagen, Inc. 



FIG. 3 



necropsy - liver weight/body weight 




Wildtype Heterozygrte Homozygate 
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FIG. 4 




FIG. 5 



necropsy - thymus weight/body weight 

0.8-, 
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